It is possible for computers to substitute for, add to, and enhance the function of the anaesthetic apparatus. Already computerised accounting is available. To have the computer print out the anaesthetic record with input derived from manual input and on-line monitors is a logical extension of this technology. Computerisation can assist in such administrative tasks as theatre and anaesthetic staff allocation. Regretably health authorities tend to regard computer technology as a specialised area, only capable of being applied by experts. This is slowing down the application of computer technology in the field of anaesthesia.
Computers are devices which receive, store and process data. The quantity of data which the computer can store depends on its memory capacity, and the way in which the data are processed depends on a program. More than one program may be written for the computer, so that the data in its memory may be manipulated in a number of different ways.
The result of data processing may either be displayed visually on a screen (a visual display unit or VDU) or printed out in permanent form ("hard copy"). The processed information can also be used to instruct or control another device.
The data offered to the computer ("input") need not be generated by man, but may come from a machine which in turn derives its information from sensors, which may detect physical or chemical values such as pressure, temperature, presence of substances and their concentration.
With these powerful tools, it is possible to substitute for, add to, and enhance the function of the anaesthetic apparatus. For example, the gas machine may be equipped with an oxygen analyser which may then be used to control the gas flows in order to maintain a preselected concentration in the inspiratory limb of the breathing circuit. Microprocessors (ultra-small size control circuits) perform the central function, receive data from sensors, and transmit the appropriate instructions to an electro-mechanical effector.
Such systems can be extraordinarily accurate, and can therefore achieve more precise control of gas concentrations than is possible with manually operated flowmeters delivering arbitrarily selected flows. The same principle can be applied to vapour concentration.
The application of this technology to anaesthesia has already occurred, and apparatus capable of performing the functions described above can now be purchased. Manual back-up systems are necessary for such sophisticated equipment, and indeed it may be that in some urgent circumstances the necessity for quick action may dictate a manual approach. Nevertheless the computerised anaesthetic apparatus is an exciting prospect R. HOLLAND which must be recognised as a very real possibility in the next decade.
A simple program can be written which will accept data from the anaesthetist and his apparatus and process this into an account. If the input terminal is on the machine, most of the data can be entered in real time (i.e. as they occur). The patient identification information is entered manually by the anaesthetist, and to this can be added the four digit operation item number or numbers from the Medical Benefit Schedule. The anaesthetist's name, the date, and any other items of service complete the input necessary for billing.
Already this program is in use in Australia, although the computer input and print-out are in an office, not the operating suite. Nevertheless, the material is encoded directly from the anaesthetic form to the terminal. A logical extension is to have the computer actually print out the anaesthetic record as well as the bill, and the former would then combine the manual input data with information derived from appropriate sensors and monitors which detect machine and patient parameters. An anaesthetic record produced in this manner (with drugs and doses entered manually) is likely to be more accurate with respect to details of pulse, blood pressure, temperature etc. than one produced by retrospective chart entries by the anaesthetist when he remembers to make them.
Storage of selected data can be programmed so that departmental statistics can be compiled on a weekly, monthly, annual or year-to-date basis. Depending on the data selected for analysis the department can monitor its: -crude output, i.e. case numbers, -actual output in terms of anaesthesia man/hours, -trainee supervision ratios, -regional anaesthesia/general anaesthesia ratio, -insured/uninsured patient ratio, -workload trends in specialty areas, -emergency/elective case ratio, -drug and agent usage, -department expenditure per anaesthetic or per hour. The computer can be programmed to deliver other information, such as the average time taken for particular operations, and can print out medical record numbers of patients having operations falling into any recorded category, e.g. transurethral resection in patients over 70, all cases of bilateral inguinal herniae, all patients with ruptured livers.
Large computers are not necessary for such a program which can be handled by quite simple and relatively cheap devices. Indeed the principal obstacles to widespread implementation seem to be an insistence by health authorities on monolithic centralised computer technology. Although theoretically a terminal hard-wired to such a mainframe will enable access, the ponderous nature of the administrative exercise involved inhibits even trivial program changes.
Another interesting application is a program for the scheduling of operating rooms, surgeons and anaesthetists. The data input includes surgeons, the days on which they work, annual leave, public holidays, existing anaesthetist-surgeon teams, registrars and their training terms. Each day a print-out is delivered which is a matrix of known scheduling requirements, shortfalls or surpluses of staff 24 hours in advance and manual fine tuning of the next day's events is then possible. The advantage of this system is that the computer never forgets, and can process all of the routine scheduling, leaving only the out-of-theordinary to be done manually.
Subsequent papers in this issue will show how useful the computer can be in the business of running the clinical departments of a hospital, including the Anaesthetic Department.
Difficulties in applying computer technology arise because health authorities are usually well behind the times in their understanding of data processing, and still tend to regard it as a specialised industry capable of being understood and operated only by experts.
Health Commissions are by their nature centripetal, and are ill at ease when confronted by local initiative. This seems to be the principal problem in the application of computer technology at the grass roots level. Hardware has to be obtained by subterfuge. One hospital's biomedical engineering department constructed its own computer from spare parts. Programming has to be done by the enthusiastic amateur. This is the challenge which has to be overcome, and is essentially similar to that which has delayed many other advances in hospital medicine, for example blood gas measurement. Administrators have to be shown that the computer is not an expensive toy, can generate cost savings, and at the same time process and display an impressive array of AnaeSlhesia and Imensive Care, Vol. X, No. 3, August, 1982 information relevant to patient care, and furthermore that this exploitation of the value of the computer is best achieved by decentralised effort which recognises the individuality both of hospitals and the departments within them. Fortunately the state of the art now favours this approach.
